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disposed between the light emitting device and the optical
device. The light device further includes a support holder
having a magnetic material adapted to couple to the at least
one magnetic element, to magnetically attach the light engine
to the support holder.
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1
LIGHT ENGINE HAVING MAGNETIC
SUPPORT

FIELD OF THE INVENTION

The invention relates to a light engine comprising:

alight-emitting device comprising at least one light source;

an optical device attached to the light-emitting device;

The light-emitting device of such a light engine may com-
prise at least one Light-Emitting Diode (LED) as a light
source and a circuit board to carry, supply power to and
potentially control the LED(s).

Typically, such a light engine is held in a luminaire by a
carrier through which the power may be supplied to the light
engine. In the case of LED luminaire, this carrier may be also
arranged as a heat dissipater, like a heat sink, which further
allows the dissipation of the heat from the LEDs.

The invention relates in particular to the coupling of the
light engine to the carrier.

BACKGROUND OF THE INVENTION

Different techniques for attaching a light engine to a carrier
are known, such as screwing or providing an adhesive layer
between the light engine and the carrier.

These techniques of attachment needs additional tool and/
or equipment, and are therefore not convenient to implement.

US2009/0086478 discloses a light-emitting system com-
prising a LED module (i.e. a light engine) magnetically
attached to a heat-dissipative frame (i.e. said carrier). The
magnetic attachment is obtained by providing the frame with
a magnetic material (permanent magnet or soft magnetic
material) and the LED module with a magnetic element
(made of a permanent magnet or a soft magnetic material).

Therefore this document proposes a light-emitting system
allowing the user to attach and detach very easily the LED
module and the frame, needless of tools or adhesive materials.

The LED module comprises the LED chip and a base
carrying the LED chip, the base comprising electrical con-
ductive paths allowing the power supply of the LED chip,
dielectric material, and said magnetic element such that the
magnetic element is located between the LED chip and the
frame.

Therefore the light-emitting system is made from three
stacked elements (LED chip, base and frame).

Moreover the magnetic element is made of a thermal con-
ductive material to conduct the heat from the LED chip to the
frame, and significantly contributes accordingly to the heat
dissipation. To satisfy an efficient heat conductivity, the mass
of the magnetic material embedded in the magnetic element
must be large enough.

Furthermore, the heat dissipation is not optimum due to the
presence of intermediate materials between the LED chip, the
magnetic element and the frame (electrical conductive and
dielectric materials).

SUMMARY OF THE INVENTION

The invention is aimed at solving the above mentioned
problems from the prior art by proposing, according to a first
embodiment, a light engine comprising:

alight-emitting device comprising at least one light source;

an optical device attached to the light-emitting device; and

at least one first magnetic element between the light-emit-
ting device and the optical device.

Without any limitation, the first magnetic element may be
of a soft magnetic material (e.g. iron), and/or a permanent
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magnet (e.g. NdFeB, Ferrite, SmCo, AINiCo, etc.) and/or an
electromagnet with possibly a core made of a soft magnetic
material.

This first magnetic element allows a user to magnetically
attach and detach the light engine to a support holder includ-
ing an adapted magnetic material, without need of specific
tool and adhesive materials. For example, the first magnetic
element may be made of a soft magnetic material (e.g. iron)
and the adapted magnetic material is a permanent magnet; or
the first magnetic element may be made of a permanent mag-
net and the adapted magnetic material is a soft magnetic
material; or the first magnetic element may be made of a first
permanent magnet having a first polarity and the adapted
magnetic material is a second permanent magnet having a
second polarity having the same polarity as the first polarity;
the first magnetic element and/or the support holder may
comprise an electromagnet with possibly a core made of a soft
magnetic material.

Said support holder and the optical device being typically
on either side of the light-emitting device, the first magnetic
element of the light engine according to the invention is not
located between the light-emitting device and the support
holder, preventing accordingly the stacked configuration of
prior art, but on a surface of the light-emitting device opposite
the interface between the light-emitting device and the sup-
port holder. Therefore, due to the specific configuration of the
light engine according to the invention, the first magnetic
element may be provided in a location of the light engine (e.g.
offset from the light source) where it does not increase sig-
nificantly the volume of the light engine (e.g. at a location
where the light engine is thinner). Furthermore, since the first
magnetic element is not necessarily located between the light
source and the support holder, it must not necessarily contrib-
ute to the heat dissipation from the light source through the
support holder (e.g. when the light source is a LED and the
support holder is a heat dissipater, such as for example a heat
sink): accordingly the material of the first magnetic element is
not necessarily chosen as a heat conductive material. A
designer of the light engine has therefore more choices
regarding the materials to be chosen for the first magnetic
element. Moreover the mass of the first magnetic element
may also be minimized, limiting thus the volume and weight
of the light engine.

Furthermore, by sandwiching the first magnetic element
between the optical device and the light-emitting device, the
first magnetic element may be held without need of tool or
adhesive material to maintain the first magnetic element in the
light engine that could hamper the heat dissipation from the
light source through the support holder. Moreover, the inven-
tion improves the reliability of the light device, with respect to
a light device comprising an adhesive bonding whose reli-
ability is questionable over time.

Optionally, the light engine is further described according
to the claims. By providing such a cavity in the optical device
and/or the light-emitting device, the first magnetic element
can be lodged in the cavity, protecting it against external
aggression (mechanical, chemical, etc.). Moreover, this con-
figuration allows to minimize the impact of the presence of
this first magnetic element on the size and volume of the light
engine.

Optionally, the light engine is arranged according to the
claims. By providing such offset, the first magnetic magnet is
decayed from the light source and does not interfere in the
heat transfer between the light source and said support holder.
Moreover, by this way, a cumbersome and complicated stack-
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ing of optical device/light source/first magnetic element/sup-
port holder is avoided, and the light engine is therefore less
cumbersome.

Optionally, the light engine is arranged according to the
claims. Especially, the area(s) ofthe circuit board dedicated to
be in contact with the first magnetic element(s) may be pro-
vided without any circuitry. Therefore the circuit board can be
made in such a way that the first magnetic element(s) does not
contact the circuitry. Furthermore, the circuit board can be
designed in a multiple way to define a multiple of magnetic—
electric configurations. In particular, the first magnet element
(s) may be located far from the heat source and/or electronic
components to avoid any lateral heat dissipation and/or mag-
netic interferences with the electronic components. Option-
ally, some magnetic shielding may be provided around at
least a part of the first magnetic element to avoid any magnetic
interferences. However the applicant has already noticed that
such magnetic fields have not or negligible harmful effects on
the LEDs operations.

This particular embodiment allows the electrical plugging
of the light engine to external power supply and, potentially
external controller, transversally to the circuit board. This
connection is less cumbersome than a horizontal plugging
(i.e. parallel to the surface of the circuit board). Additionally,
some counter connecting device may also be provided on the
support holder, as claimed in the claims. Therefore the sup-
port holder and the light engine are assembled mechanically
and electrically transversally to the circuit board. Moreover, if
the support holder and/or the light engine comprise some
guiding means to assist the assembly of one onto the other, the
electrical plugging may also be guided by this mechanical
assembly, due to its transversal configuration, which allows a
correct alignment of the first and second corresponding plug-
ging elements.

Optionally, the light engine is arranged according to the
claims, allowing the parameters (shape, illuminance, etc.) of
the light emitted from the light source to be tailored according
to the desired light effect. Especially, the invention allows the
optical designer to freely design the optical lens(es). For
example the lens may be spherical, quadric, with convergent
and/or divergent diopters, a lens according to WO2008/
122941.

Optionally, an array or a matrix of light sources (e.g. LEDs)
can be provided in the light engine, to spread and/or increase
the intensity and/or dim and/or tune the light emitted by the
light engine. Associated with the circuit board, multiple light
effects can be designed and controlled.

Optionally, the light engine is assembled according to the
claims. The light-emitting device is assembled to the optical
device at a plurality of attaching local areas. By providing a
homogeneous distribution of these attaching local areas over
amain surface of the light engine, the attachment can be done
homogeneously. Furthermore, due to the force of attachment
is intended to be spread over the light engine at a plurality of
small local areas, each local attachment may be performed by
technique of attachment requiring only a few energy with
respect to a macro attachment: problems of damages (e.g. in
electronics and circuitry in the light-emitting device), when
using this technique, can therefore be minimized. This risk of
damages or perturbation is all the more minimized than the
local attachment areas are offset from the light sources, pro-
tecting therefore the light sources from any risk occurred
when the attachment occurs. Optionally, this attachment is
performed by welding according to the claims: by welding
the optical device to such a “back surface” of the light-emit-
ting device, the “front surface” of the light-emitting device
(which comprises the light source and potentially some cir-
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cuitries and electronic components, and which is in contact
with the optical device) is protected from the welding opera-
tion.

According to a second embodiment, the invention pro-
poses alight device according to the claims, which comprises
said light engine and a support holder bearing the light
engine, the light engine being magnetically attached to the
support holder thanks to the first magnetic element and a
magnetic material comprised in the support holder. This sup-
port holder may be a heat sink which dissipates heat from the
light engine, and especially from the light source(s). In latter
case, and as aforementioned, the heat dissipation is improved
by preventing to provide the first magnetic element between
the light-emitting device and the support holder.

Optionally, said magnetic material in the support holder is
comprised of at least one second magnetic element facing one
first magnetic element or each corresponding first magnetic
element. By locating the second magnetic element in front of
the corresponding first magnetic element, the size, volume
and mass of the second magnetic element can be optimized
for obtaining a determinate magnetic attractive force between
the light engine and the support holder. Therefore the quantity
and cost of magnetic material in the support holder can be
minimized. Furthermore, the quantity of heat-dissipative
material in the support holder can be maximized, improving
accordingly the efficiency of the heat dissipation. Moreover,
if the second and first magnetic materials are respectively
distributed homogeneously over, respectively, the light
engine and the support holder, the magnetic attractive force is
accordingly also homogeneously distributed over the inter-
face between the light engine and the support holder, leading
to a more efficient attachment. Alternatively, the first and
second magnetic elements may be distributed inhomoge-
neously to obtain an inhomogeneous attractive force at said
interface. Latter may be useful if a part of the support holder
is heavier than other parts of the light device: the attractive
force exerted on this heavier part can therefore be different
from the attractive force exerted on the less heavy parts.

Optionally, at least one first magnetic element is made of a
permanent magnet and at least one second magnetic element
is made of a soft magnetic material. By doing this, the size of
the first magnetic element may be minimized, and the vol-
ume/mass of the light engine can therefore be also minimized.

Optionally, at least a protruding element protrudes from the
surface of the support holder located at the interface with the
light engine, and the surface of the light engine located at the
interface with the support holder comprises at least one
opened cavity designed to house this protruding element. The
protruding element allows a good positioning of the light
engine with respect to the support holder. It may help also to
a good electrical connection between the aforementioned
connecting transversal elements. In a particular case, this
protruding element may be a protrusion part of the second
magnetic element: the magnetic attraction between the first
magnetic elements and the second magnetic elements provide
accordingly a further assistance to the positioning, such force
guiding the right positioning of the light engine onto the
support holder by a manufacturer or a machine. Furthermore,
this specific configuration allows a close contact between the
first and second magnetic elements, maximizing therefore the
magnetic attractive force between them, strengthening
accordingly the attachment of the light engine to the support
holder.

Itis to be noticed the use of the terms “light engine” should
not limit the invention, and must be understood broadly. For
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example, the terms “light engine” can be replaced without
any limitation by the terms “light module” everywhere in the
description and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is atop perspective view of a light device according
to an exemplary embodiment of the invention.

FIG. 2 is an exploded top perspective view of the light
device according to FIG. 1, the light engine being separated
from the heat sink.

FIG. 3 is atop view of the light device according to FIG. 1.

FIG. 4 is a cross-section view of the light-device of FIG. 1
according to the plane IV-IV of FIG. 3.

FIG. 5 is an enlargement view of the part 100 of FIG. 4.

FIG. 6 is a top perspective view of a part of a light engine
according to an exemplary embodiment of the invention.

FIG.7A, 7B, 7C are bottom perspective views of parts of a
light engine according to an exemplary embodiment of the
invention, depicting the assembly of the light engine accord-
ing to successive steps.

FIGS. 8 A and 8B are respective top and bottom perspective
views of a light engine according to an exemplary embodi-
ment of the invention, depicting a way of assembling the
optical device of the light engine to the circuit board of the
light engine.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 through FIG. 6 depicts a particular embodiment of
the invention corresponding to a light device 10, comprising
a light engine 40 and a support holder 50 bearing the light
engine 40. The light engine 40 comprises an optical device 20
and a light-emitting device 30 attached one to the other.

The light-emitting device 30 comprises, according to this
particular embodiment, Light-Emitting Diodes (“LEDs”) as
light sources (not shown). The light-emitting device 30 may
also comprise a circuit board with a circuitry, and potentially
some electronic components, arranged to distribute electrical
power, and potentially control signals, to the LEDs. The cir-
cuit board may also comprise some electronic components to
control, adjust and/or tune signals and/or supply power. The
circuit board may be equipped with a first connecting device
61, for example at an end portion 31 of the light-emitting
device 30. This first connecting device 61 may be arranged to
be connected with a counter-connecting device 62, so as to
power supply, and possibly control supply, the circuit board
and the LEDs from external power source and controllers (not
shown).

The light-emitting device 30 may comprise one or a plu-
rality of LEDs. In latter case, these LEDs may be arranged
according to a row or a matrix, one cell of the row or the
matrix may comprise one or a plurality of LED:s.

Optionally the light-emitting device 30 extends generally
along a main surface, preferably a plane.

The optical device 20 comprises an optical structure and
properties which allow that at least a part of the light energy
produced by the LEDs is transmitted through the optical
device 20 in such a way that the light engine 40 emits some
optical beam or radiation with specific properties, such as
wavelengths, shapes, dimensions, luminance, brightness,
directions, etc. In particular some lenses 21 may be provided
with an internal cavity (i.e. input diopter) to house the LED or
group of LEDs. The output diopter is determined by the
external shape of the lens 21. The internal and external diopt-
ers are designed according to the light effect to be obtained. In
particular, the internal and external diopters may be any sur-
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face, e.g. semi-spherical; quadric; symmetrical with respect
to a plane and/or an axis perpendicular to the optical center-
line of the LED, to a plane or an axis parallel to the optical
centerline of the LED; asymmetrical according to a plane or
an axis; divergent and/or convergent; or a combination
thereof. The non-limitative example of this particular
embodiment of the invention uses some lenses having a semi-
“peanut” shape as disclosed in WO2008/122941. A lens 21
may be transparent or colored, or may comprise some ele-
ments able to change the optical wavelengths emitted by the
LED (such elements may include for example a luminescent
material). Between lenses 21 of the optical device 20, inter-
mediary portions 22 may be provided, such as for example flat
portions. These intermediary portions 22 may be transparent
orcolored, or may comprise some elements able to change the
optical wavelengths emitted by the LED (such elements may
include for example a luminescent material).

The body of the optical device 20 may be made of any
material suitable for its optical function. Techniques of mold-
ing may for example be used to manufacture it.

Optionally the optical device 20 extends generally along a
main surface, preferably a plane.

The optical device 20 and the light-emitting device 30 are
attached one to the other, along an interface 35. For a better
adherence and attachment of the optical device 20 with the
light-emitting device 30 at the interface 35, the optical device
20 has preferably a bottom main surface 23 with a shape
generally complementary to the shape of a top surface 33 of
the light-emitting device 30. Optionally, and as depicted in
FIG. 6, these surfaces 23-33 are generally flat leading to a flat
interface 35: latter configuration gives a rather flat and thin
light engine 40 which extends generally according to the
interface 35.

A first magnetic element 25 is located at the interface 35
between the optical device 20 and the light-emitting device
30. This first magnetic element 25 may be of a permanent
magnet (e.g. NdFeB, Ferrite, AINiCo, SmCo, etc.). Alterna-
tively, this first magnetic element 25 may be of soft magnetic
material (e.g. iron). Alternatively this first magnetic element
may be an electromagnet, with possibly a core made of a soft
magnetic material, which would be supplied and controlled
through the circuit board of the light-emitting device 30.

Optionally an opened cavity 27 is provided in the bottom
surface 23 of the optical device 20 so as to lodge the first
magnetic element 25.

Optionally, the thickness of the first magnetic element 25 is
greater than the thickness of the optical device 20, and a
protrusion 28 is provided on the top surface 24 of the optical
device 20 as a cap of the cavity 27 and of the first magnetic
element 25. This protrusion or cap 28 may be attached to the
optical device 20 after the manufacturing of the optical device
20 or can be made integrally with the optical device 20.

As depicted by the method of assembling the light-engine
40 according to FIG. 7A through 7C, each first magnetic
element 25 is preferably positioned in a corresponding
opened cavity 27 of the optical device 20, and then the top
surface 33 of the light-emitting device 30 is attached to the
bottom surface 23 of the optical device 20 such that the
light-emitting device 30 closes at least partly each cavity 27.
Therefore each first magnetic elements 25 is sandwiched
between the optical device 20 and the light-emitting element
30 and cannot be removed accordingly. Optionally, the
opened cavity 27 is designed so that the first magnetic ele-
ment 25 fits within so as to be held. Possibly a layer of
adhesive material might be added.

Alternatively to the opened cavity 27, a similar opened
cavity (not shown) may be provided in the top surface 33 of
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the light-emitting device 30 so as to lodge in the same manner
the first magnetic element 25. In this configuration, this is the
optical device 20 which closes this opened cavity during
assembling.

Alternatively (not shown), a first opened cavity 27 is pro-
vided in the bottom surface 23 of the optical device 20 and a
second opened cavity, having a similar opening area to the
first opened cavity 27, is provided in the top surface 33 of the
light-emitting device 30 such that the first and second opened
cavities face one to the other when the light-emitting device
30 and the optical device 20 are assembled: then the first
magnetic element 25 is entirely housed by these two facing
cavities. Optionally, such first and second opened cavities are
designed so that the first magnetic element 25 fits within so as
to be held. Possibly a layer of adhesive material might be
added or not.

FIGS. 8A and 8B depict a method for attaching the optical
device 20 to the light-emitting device 30 (once the first mag-
netic elements 25 are positioned at the interface 35), by pro-
viding on one hand pins 29, 29', 29" extending from the
bottom surface 23 of the optical device 20 and on the other
hand holes 39, 39', 39" through the light-emitting device 30
such that the pins 29, 29', 29" can go through the holes 39, 39',
39" when assembling. Once assembled, a terminal part 70 of
each pin 29 protrudes from the corresponding hole 39 at the
bottom surface 34 of the light-emitting device 30. This pro-
truding part 70 of the pin 29 is then attached to the bottom
surface 34 of the light-emitting device 30.

A welding may be used to attach these terminal parts 70 to
the bottom surface 34 of the light-emitting device 30. Alter-
natively, another method of attaching the terminal parts 70 to
the bottom surface 34 of the light-emitting device 30 may be
implemented, such as for example gluing, ultrasonic bonding,
etc.

Optionally, the said terminal parts 70 of the pins 29 are
made of an elastic material and is wider than the remaining
part of the pin 29 and than the corresponding hole 39: there-
fore the pins 29 are entered in force into the holes 39 until the
terminal part 70 has entirely gone beyond the holes 39: then
the optical device 20 may be held solely by these terminal
parts 70. Optionally, a welding or another method of attaching
the terminal parts 70 to the bottom surface of the light-emit-
ting device 30 may be used to strengthen this attachment, and
to ensure a good positioning of the optical device 20 with
respect to the light-emitting device 30, and especially to the
LED:s.

Optionally, the pins 29, 29', 29" are added after the optical
device 20 and the light-emitting device 30 are put in close
contact one onto the other, through corresponding facing
holes 32 (see FIG. 6) provided in the optical device 20 and the
light-emitting device 30. The method of attaching the pins 29,
29', 29" to the light engine 40 may comprise welding, pasting
or other known methods.

As depicted in FIG. 8A, and according to this particular
embodiment of the invention, the optical device 20 may be
generally a board defining a matrix of lenses 21, the board
being made from a plurality of adjacent optical strips 20", each
optical strip 20' comprising several lenses 21. These optical
strips 20" are attached side-by-side onto the light-emitting
device 30 to form the entire optical device 20: this method
may help the montage of the optical device 20 onto the light-
emitting device 30.

Once assembled, the light engine 40 may be magnetically
attached to a support holder 50 to form a light device 10 (see
FIG. 1 through 5).

This support holder 50 mechanically rigidify the light
device 10.
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The support holder 50 may comprise means for dissipating
the heat from the LEDs in operation. For example, the support
holder may be made mainly of a good heat conductive mate-
rial, such as for example Aluminium.

The supportholder 50 may also comprise a magnetic mate-
rial adapted such that the first magnetic elements 25 of the
light engine 40 and this adapted magnetic material are mag-
netically attracted one to the other so as to magnetically attach
the light engine 40 to the support holder 50.

Different adapted magnetic materials may be provided in
the support holder 50, depending on the material chosen for
the first magnetic element 25. Ifthe first magnetic element 25
is a permanent magnet or an electromagnet, the adapted mag-
netic material may be a soft magnetic material. If the first
magnetic element 25 is made of a first permanent magnet or
an electromagnet having a first polarity, the adapted magnetic
material may be a second permanent magnet having a second
polarity having the same polarity as the first polarity. If the
first magnetic element 25 is of a magnetically soft material,
the adapted material may be a permanent magnet.

This adapted magnetic material can be coated on the sup-
port holder 50 or being powders embedded in the support
holder 50.

According to the particular embodiment of this detailed
description, the adapted magnetic material is comprised of
second magnetic elements 55 facing the first magnetic ele-
ments 25. The user can therefore attach and remove very
easily the light engine 40 from the support holder 50, without
need of specific tool and adhesive materials.

These second magnetic elements 55 may be embedded in
the support holder 50.

Alternatively, these second magnetic elements 55 are fixed
to the support holder 50 through the top surface 54 of the
support holder 50. To this effect some holes may be previ-
ously provided in this top surface 54.

These second magnetic elements 55 may be for example
rivets or screws.

The top surface of the heads 59 of the second magnetic
elements 55 may be coplanar with the top surface 54 of the
support holder 50.

Alternatively, the heads 59 may protrude from the top
surface 54 of the support holder 50, such as depicted in FIG.
5. In latter case, a through hole 37 (see FIG. 6) is provided in
the bottom surface 34 of the light-emitting device 30 so as to
lodge these second magnetic elements 55: the first magnetic
element 25 is therefore in close contact with the second mag-
netic element 55, maximizing accordingly the attractive force
between the light engine 40 and the support holder 50. More-
over, the cooperation between the protruding heads 59 of the
second magnetic elements 55 with the through holes 37 may
help and assist a good positioning of the light engine 40 to the
support holder 50.

As depicted in FIGS. 5 and 6, each through hole 37 has a
mean diameter lower than the mean diameter of the corre-
sponding opened cavity 27, to allow the first magnetic ele-
ment 25 to be held after the optical device 20 is attached to the
light-emitting device 30 (see FIG. 7A-7C).

A second connecting device 62 is optionally provided on
the support holder 50 in order to be connected to the first
connecting device 61 of the light engine 40 so as to form an
electrical connector 60. The first connecting device 61 may
include first plugging elements 63 (e.g. prongs) extending
orthogonally to the main surface defined by the circuit board,
and the second connecting device 62 may comprise second
plugging elements 64 (e.g. holes) extending orthogonally to
said surface, such that said first and second connecting ele-
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ments 63-64 are respectively electrically connected one to the
other when the light engine 40 is assembled onto the support
holder 50.

In this configuration, the said cooperation between the
protruding heads 59 of the second magnetic elements 55 with
the through holes 37 may help and assist a good electrical
connection between the first connecting device 61 and the
second connecting device 62, as depicted in FIG. 2.

To secure the connection between the first and second
connecting device 61-62, supplementary means of attach-
ment 68-69 may be provided (see FIG. 2 and FIG. 6).

An opened cavity 59 having a height similar to the second
connecting device 62 may be provided on the top surface 54
of'the support holder 50 to bear the second connecting device
62. This opened cavity 59 avoids that the second connecting
device 62 protrudes from the top surface 54 of the support
holder 50, and therefore hampers the attachment of the light
engine 40 to the support holder 50. Moreover through holes
56 may be provided through a bottom portion of the opened
cavity 59, to allow some supply and/or control wires to go
through and being connected to supply and/or control ports
65 of the second connecting device 62.

While the invention has been illustrated and described in
detail in the drawings and foregoing description, such illus-
tration and description are to be considered illustrative or
exemplary and not restrictive; the invention is not limited to
the disclosed embodiments.

For example, it is possible to operate the invention in an
embodiment wherein the light engine comprises an optical
device provided with only one lens, a light-emitting device
comprising only one light source (e.g. LED) and one or a
plurality of first magnetic element(s) sandwiched between the
optical device and the light-emitting device, according to the
invention.

Other variations to the disclosed embodiments can be
understood and effected by those skilled in the art in practic-
ing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. In the claims, the word
“comprising” does not exclude other elements or steps, and
the indefinite article “a” or “an” does not exclude a plurality.

The invention claimed is:

1. A light device comprising:

a light engine, comprising:

a light-emitting device comprising at least one light
source;

an optical device attached to the light-emitting device;
and

at least one first magnetic element disposed between the
light-emitting device and the optical device; and

a support holder arranged to bear the light engine, com-

prising a magnetic material adapted such that the at least
one first magnetic element of the light engine and this
magnetic material are magnetically attracted one to the
other to magnetically attach the light engine to the sup-
port holder, wherein the light-emitting device comprises
a circuit board and wherein the at least one light source
is a LED, the circuit board comprising a first connecting
device comprising plugging elements extending
orthogonally to a surface defined by the circuit board.

2. A light device comprising:

a light engine, comprising:

a light-emitting device comprising at least one light
source;

an optical device attached to the light-emitting device;
and

at least one first magnetic element disposed between the
light-emitting device and the optical device; and
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a support holder arranged to bear the light engine, com-
prising a magnetic material adapted such that the at least
one first magnetic element of the light engine and this
magnetic material are magnetically attracted one to the
other to magnetically attach the light engine to the sup-
port holder, wherein the light source(s) is (are) LED(s)
and wherein the light-emitting device of the light engine
includes a circuit board comprising a first connecting
device including first plugging clements extending
orthogonally to a surface defined by the circuit board,
and wherein the support holder comprises a second con-
necting device comprising plugging elements extending
orthogonally to said surface, such one of said first and
second connecting elements is respectively electrically
connected to the other when the light engine is
assembled to the support holder.

3. A light device comprising:

a light engine, comprising:

a light-emitting device comprising at least one light
source;

an optical device attached to the light-emitting device;
and

at least one first magnetic element disposed between the
light-emitting device and the optical device; and

a support holder arranged to bear the light engine, com-
prising a magnetic material adapted such that the at least
one first magnetic element of the light engine and this
magnetic material are magnetically attracted one to the
other to magnetically attach the light engine to the sup-
port holder, wherein at least one protruding element
protrudes from the surface of the support holder located
at the interface with the light engine, and wherein the
surface of the light engine located at the interface with
the support holder comprises at least one opened cavity
designed to house the protruding element.

4. The light device according to claim 3, wherein the mag-
netic material is comprised of at least one second magnetic
element facing one first magnetic element, wherein at least
one said protruding element is protruding part of a second
magnetic element.

5. The light device according to claim 3, wherein the light
source(s) is (are) LED(s) and wherein the light-emitting
device ofthe light engine includes a circuit board comprising
a first connecting device including first plugging elements
extending orthogonally to a surface defined by the circuit
board, and wherein the support holder comprises a second
connecting device comprising plugging elements extending
orthogonally to said surface, such one of said first and second
connecting elements is respectively electrically connected to
the other when the light engine is assembled to the support
holder.

6. The light device according to claim 3, wherein the at
least one first magnetic element is secured between the light-
emitting device and the optical device.

7. The light device according to claim 3, wherein at least
one of the optical device and the light-emitting device define
at least one open cavity for receiving the first magnetic ele-
ment therein.

8. The light device according to claim 3, wherein the light-
emitting device comprises a circuit board and wherein the at
least one light source is a LED, the circuit board comprising
a first connecting device comprising plugging elements
extending orthogonally to a surface defined by the circuit
board.

9. The light device according to claim 3, wherein the opti-
cal device comprises at least one lens facing at least one light
source.
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10. The light device according to claim 3, wherein the
magnetic material is comprised of at least one second mag-
netic element facing one first magnetic element.

11. The light device according to claim 10, wherein at least
one first magnetic element is made of a permanent magnet 5
and at least one second magnetic element is made of a mag-
netic soft material.
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